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(54) PERMANENT MAGNET MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a permanent magnet material of R-Fe-B 
composition (R denotes a rare earth element) which is enhanced in magnetic 
characteristics and corrosion resistance by a method wherein a plated film is 
improved in adhesion and corrosion resistance. 

SOLUTION: A Zn plating layer or a Zn alloy plating layer is formed on the surface of a 
sintered magnet material, and then an Ni plating layer or an Ni alloy plating layer is 
deposited thereon. 



i 



THIS PAGE BLANK (uspto) 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

[Claim(s)] 

[Claim 1] The permanent magnet ingredient which is a permanent magnet ingredient 
which has an enveloping layer on the front face of the magnet ingredient which 
consists of a R-Fe~B system presentation (R is rare earth elements), and is 
characterized by the enveloping layer having Zn deposit or Zn alloy deposit, and nickel 
deposit or nickel alloy deposit. 

[Claim 2] The permanent magnet ingredient according to claim 1 with which Zn 
deposit or Zn alloy deposit is characterized by having on the front face of a magnet 
ingredient. 

[Claim 3] The permanent magnet ingredient according to claim 1 or 2 with which Zn 
deposit or Zn alloy deposit is characterized by having in the lower layer of nickel 
deposit or nickel alloy deposit. 

[Claim 4] A permanent magnet ingredient given in any 1 term of claim 1 to claim 3 
characterized by showing nickel deposit or nickel alloy deposit in the maximum 
surface of a permanent magnet ingredient. 

[Claim 5] A permanent magnet ingredient given in any 1 term of claim 1 to claim 4 
characterized by the thickness of Zn deposit or Zn alloy deposit being 0.1 
micrometers or more. 

[Claim 6] A permanent magnet ingredient given in any 1 term of claim 1 to claim 5 
characterized by the thickness of nickel deposit or nickel alloy deposit being 2 
micrometers or more. 

r 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the rare earth sintering permanent magnet of a R-Fe-B 
system presentation (R is rare earth elements), especially, this invention has advanced 
magnetic properties and relates to the permanent magnet ingredient which has the 
outstanding corrosion resistance. 
[0002] 



I. 



[Description of the Prior Art] The rare earth sintering permanent magnet of a R-Fe-B 
system presentation and the rare earth sintering permanent magnet which consists of a 
Nd-Fe-B presentation also in it have dramatically excellent magnetic properties, 
especially the maximum energy product endures a SmCo system magnet, and the 
aperiodic compass exceeding 50MGOe(s) is fertilized and it is playing an active part in 
recently as high-performance material indispensable to current information electronics 
society. 

[0003] In recent years, the miniaturization of the rare earth permanent magnet which 
consists of a R-Fe-B presentation, especially the sintered magnet of a Nd-Fe-B 
presentation, and thin shape-ization are demanded with small-and-light-izing of 
electronic equipment including the computer related equipment adapting a magnet, a 
CD player, a mini disc system, and a cellular phone, densification, high-capacity-izing, 
high-performance-izing, and power saving and energy saving. 

[0004] In order to process a R-Fe-B system sintered magnet into a miniaturization or a 
thin practical use configuration and to mount in a magnetic circuit, it is necessary to 
machine cutting, grinding, or polish processing, and cutting machines, such as a wire 
saw, a surface grinding machine, a center loess grinder, a wrapping machine, etc. are 
used for this processing in the sintered magnet of the letter of a block which carried out 
shaping sintering. 

[0005] However, if the above processings are performed, an oxide and a hydrate will be 
formed in a permanent magnet front face of existence of few moisture (steam) and acids, 
and alkali, and corrosion will start the rare earth sintering permanent magnet of a 
R-Fe-B system presentation by it. Then, it goes on to the interior of a magnet with the 
passage of time, a magnet layer is eaten away, rust is generated, and if electrochemical 
corrosion advances further, lack of a constituent particle will generate it eventually. 
Consequently, magnetic properties will deteriorate remarkably. This phenomenon is 
generated without asking the existence of processing, although there is a difference in a 
degradation rate. Generally, since the operating environment of a permanent magnet 
ingredient cannot avoid existence of moisture easily, it is the object which gives 
corrosion resistance to the rare earth sintering permanent magnet front face of a 
R-Fe-B system presentation, and must perform suitable surface treatment. 
[0006] Spray painting of the approach (aluminum claw mate processing) of forming the 
thin film layer of a chromium multiple oxide in the front face, electrodeposition coating 
and epoxy, or a fluororesin is put in practical use after already covering the approach 
and vacuum-plating-of-aluminium film which cover nickel deposit or a nickel-P alloy 
deposit with the electrical and electric equipment or an electroless deposition method on 



the maximum front face of a rare earth sintering permanent magnet as the 

above-mentioned surface treatment approach. 

[0007] 

[Problem(s) to be Solved by the Invention] However, each of these approaches has some 
faults. In aluminum chromate treatment, vacuum evaporationo equipment is begun, 
and the power and water of an expensive facility of a processing facility of waste fluid 
etc. or a large quantity are required also of the process which forms the thin film layer 
of a subsequent chromium multiple oxide from a viewpoint of an environmental problem, 
and it leads to a cost rise eventually, moreover, coating to the minute interior of a hole 
and a minute slot is difficult — etc. — there is a fault. Furthermore, a possibility of 
injuring the health of the body arises at the process which forms the thin film layer of a 
chromium multiple oxide. 

[0008] In electropainting, the phenomenon in which electric-field distribution becomes 
uneven depending on a magnetic configuration, and paint thickness changes with 
locations arises. Especially in the part which has an acute angle corner, electric field 
concentrate and paint thickness becomes thick more remarkably than setting-out 
thickness, and when the dimensional accuracy of the whole magnet is required, it 
becomes a problem. The case where post processing is needed depending on the case is 
also generated. Many pinholes exist in the paint coat furthermore obtained, with time 
amount progress, moisture arrives at a magnet front face and there is a trouble leading 
to corrosion. Moreover, in the spray painting of epoxy or a fluororesin, if control of 
thickness being difficult and thickness are thin, the probability of occurrence of a 
pinhole will become large, and there is a problem of corrosion occurring. 
[0009] On the other hand, nickel or nickel alloy plating by the electrical and electric 
equipment or the electroless deposition method It is cheap, and is already applied in 
many fields as the outstanding corrosion-resistant grant approach, and this approach is 
not concerned with a configuration, but a complete coat is possible at almost uniform 
thickness, A still larger-scale and expensive facility is not needed [ that control of 
thickness is easy and little film formation of a pinhole is possible, ], As compared with 
the above-mentioned surface treatment approach, it has many dominance points, 
assessment high as the corrosion-resistant grant approach of the rare earth sintering 
permanent magnet ingredient a R-Fe-B system presentation is received, and it is used 
widely. 

[0010] However, in nickel or nickel alloy deposit by the electrical and electric equipment 
or the electroless deposition method, sufficient corrosion resistance cannot be acquired 
practically. That is, if nickel or nickel alloy deposit is directly formed in the rare earth 
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sintering permanent magnet front face of a R-Fe-B system presentation, since adhesion 
is inadequate, the crack of a deposit and exfoliation may arise with the passage of time. 
Under a high-humidity/temperature environment, it is especially remarkable. Moreover, 
the magnet itself may be destroyed by the internal stress of the film which a deposit has, 
when thickness is thickened and is covered, in order to acquire sufficient corrosion 
resistance for nickel or nickel alloy deposit. 

[0011] Although the example which aims at an improvement of the adhesion of a plating 
coat and gives corrosion resistance by forming Cu layer and Sn layer as a substrate 
layer, and covering nickel or nickel alloy deposit on this like JP,5-109519Afor solution 
of the above-mentioned technical problem (for example, JP,1-42805,A) is indicated, the 
substrate layer of these is inferior to corrosion resistance in itself Therefore, when the 
laminating of nickel or the nickel alloy deposit is carried out on the substrate layer 
which are Cu layer and an Sn layer, generating of a pinhole by adhesion of dust 
(particle) etc. is not avoided, but although it is small, since a pinhole exists, a steam and 
water invade gradually from there and a substrate layer usually corrodes nickel or 
nickel alloy deposit with the passage of time. Consequently, a pinhole, a crack, etc. occur 
in the substrate layer which consists of a Cu layer or an Sn layer, moisture arrives even 
at a magnet material-list side, and the phenomenon which a magnet ingredient 
corrodes eventually arises. Moreover, although Cu layer and Sn layer were mainly 
formed with electric plating, in this case, since current efficiency was bad, the deposit 
rate was slow, and, generally both had a problem inferior to productivity and 
profitability. 

[0012] This invention was made in view of this trouble, and the object is in offering the 
permanent magnet ingredient which has advanced magnetic properties and has the 
outstanding corrosion resistance by raising the adhesion of a plating coat, and corrosion 
resistance about the rare earth sintering permanent magnet of a R-Fe-B system 
presentation. 
[0013] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the 
permanent magnet ingredient by this invention consists of a configuration of the 
following publication. That is, the permanent magnet ingredient of this invention is a 
permanent magnet ingredient which has an enveloping layer on the front face of the 
magnet ingredient which consists of a R-Fe-B system presentation (R is rare earth 
elements), and is characterized by the enveloping layer having Zn deposit or Zn alloy 
deposit, and nickel deposit or nickel alloy deposit. 

[0014] Moreover, it is characterized by Zn deposit or Zn alloy deposit having the 



permanent magnet ingredient of this invention on the front face of a permanent magnet 
ingredient. 

[0015] Moreover, it is characterized by Zn deposit or Zn alloy deposit having the 
permanent magnet ingredient of this invention in the lower layer of nickel deposit or 
nickel alloy deposit. 

[0016] Moreover, the permanent magnet ingredient of this invention is preferably 
characterized by the thickness of Zn deposit or Zn alloy deposit being 0.1 micrometers or 
more. 

[0017] Moreover, the permanent magnet ingredient of this invention is preferably 
characterized by the thickness of nickel deposit or nickel alloy deposit being 2 
micrometers or more. 

[0018] (Operation) The adhesion of nickel deposit or nickel alloy deposit and corrosion 
resistance were fully satisfied about the permanent magnet ingredient of this invention, 
as a result of this invention person examine many things about the plating coat 
structure of excel in productivity and profitability, Zn deposit or Zn alloy deposit was 
formed in the front face of a permanent magnet ingredient, and it found out that it was 
optimal to carry out the laminating of nickel deposit or the nickel alloy deposit on it. 
[0019] Although it is the metal which is generally easy to corrode Zn deposit or Zn alloy 
deposit [ the cause of this effectiveness manifestation excelling / deposit / Zn deposit or / 
Zn alloy / in adhesion with the magnet ingredient of a R-Fe-B system presentation, 
nickel deposit, or nickel alloy deposit ] If it forms in the front face of the magnet 
ingredient of a R-Fe-B system presentation, even if it will pass through the pinhole of 
nickel deposit or nickel alloy deposit even if and moisture will reach Zn deposit or Zn 
alloy deposit Zn deposit or Zn alloy deposit differs from Cu layer or Sn layer. Act in 
anode plate between the magnet ingredients of a R-Fe-B system presentation, and only 
Zn deposit or Zn alloy deposit corrodes. The corrosion of a magnet ingredient is 
originated in having pile stop ****** according to the self-corrosion phenomenon in 
which the magnet ingredient of the R-Fe-B system presentation under it is not affected 
at all. 

[0020] It is checked by this invention person that this effectiveness does not interfere at 
all even if some pinholes and cracks exist in Zn deposit or Zn alloy deposit. Moreover, 
although Zn deposit or Zn alloy deposit is formed by electric plating, it is usually the 
data of known [ be / early / the plating deposit rate / excellent in current efficiency ] as 
compared with electric plating of Cu or Sn. 

[0021] Therefore, offer of the permanent magnet ingredient of the R-Fe-B system 
presentation excellent also in the productivity and profitability which the good deposit 
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of adhesion was covered with the synergistic effect and which it has the more excellent 
corrosion resistance is attained by combining and carrying out the laminating of Zn 
deposit or Zn alloy deposit, nickel deposit excellent in corrosion resistance, or the nickel 
alloy deposit. Moreover, if nickel deposit or nickel alloy deposit is formed in the 
maximum surface, there is effectiveness it is ineffective to the magnet which 
appearance also makes a decorative appearance. 

[0022] Here, besides Zn, although Zn alloy deposit is an alloy deposit with other metals, 
such as Cu and Sn, it is limited to neither Cu nor Sn as metals other than Zn. Moreover, 
although especially the content of Zn in Zn alloy deposit is not limited, either, it is 
desirable that it is 10% or more in atomic %. Moreover, for the effectiveness 
manifestation of Zn deposit or Zn alloy deposit, it is checked by this invention person 
that 0.1 micrometers or more have desirable plating thickness. 

[0023] Moreover, although nickel alloy deposit is a deposit which has the presentation of 
nickel-P, nickel-B, nickel-P-W, or nickel-B-W, it does not limit to especially these. 
Moreover, in order for the plating thickness of nickel deposit or nickel alloy deposit to 
give sufficient corrosion resistance, it is checked by this invention person that 2 
micrometers or more are desirable. 

[0024] Moreover, the formation approach of nickel plating or nickel alloy deposit has a 
desirable electroless deposition method, in order for possible **** to cover with both 
electric plating and an electroless deposition method to homogeneity to the minute 
interior of a hole, or the edge section in consideration of the coat nature of a plating coat. 
[0025] Although the presentation of the washing approach, the pretreatment approach, 
and plating bath of formation of Zn deposit or Zn alloy deposit, and nickel deposit or 
nickel alloy deposit which are performed for accumulating, temperature, and especially 
plating conditions are not limited, as for various kinds of solutions used for washing or 
pretreatment, or pH of a plating bath, it is desirable that it is six or more. This is for the 
corrosion of a sintered magnet ingredient to advance electrochemically, to eat a magnet 
layer away, and for magnetic properties to deteriorate with it being with a pH of less 
than six strong acid nature. Moreover, after plating, you may heat-treat in order to raise 
the adhesion of each deposit, and a degree of hardness further. 200-800 degrees C is 
suitable for the temperature at this time, and it is preferably the optimal. [ of 300 
degrees C - 400 degrees C ] Moreover, although especially the ambient atmosphere at 
this time is not limited, nitrogen and an inert gas ambient atmosphere are desirable. 
[0026] Moreover, this invention may not be limited to the two-layer laminated structure 
of Zn deposit or Zn alloy deposit, and nickel deposit or nickel alloy deposit, and may 
carry out the one or more layer laminating of other metal layers in the medium of Zn 



deposit or Zn alloy deposit, and nickel deposit or nickel alloy deposit, and may cover a 
metal layer and a resin layer further on nickel deposit or nickel alloy deposit. Moreover, 
this invention cannot be restricted to a sintered magnet ingredient, and can apply the 
magnet powder of a R-Fe-B system presentation also to the bond magnet combined by 
resin. 
[0027] 

[Embodiment of the Invention] Hereafter, an example explains the gestalt of operation 
of this invention to a detail. 

(Example 1) The permanent magnet ingredient in the example of this invention is 
explained hereafter. In this example, the sintered magnet ingredient which consists of a 
Nd-Fe-B presentation as a sintered magnet ingredient which consists of a R-Fe-B 
system presentation (R is rare earth elements) was adopted. First, the manufacture 
approach of the sintered magnet ingredient which consists of a Nd-Fe-B presentation 
used by this invention dissolves the Nd-Fe-B alloy of a predetermined presentation by 
the RF dissolution, and produces an ingot. The combination of a coarse crusher and a 
pulverizer grinds this ingot to the mean particle diameter of 3 micrometers, and 
impalpable powder is obtained. This impalpable powder is pressed all over a magnetic 
field, and the Plastic solid to which c shaft orientations were equal is produced. The 
sintered magnet ingredient of the letter of a block which has a high magnetic energy 
product ((BH) max) with die length of 40mm, a width of face [ of 30mm ], and a 
thickness of 20mm was obtained by sintering this Plastic solid at the temperature near 
1100 degree C among an argon ambient atmosphere, and heat-treating it at about 600 
degrees C in an argon ambient atmosphere after that. 

[0028] Then, the sintered compact of the above letter of a block was cut using the wire 
saw, and grinding was carried out by the surface grinding machine, the wrapping 
machine, etc., and after that, each side produced the rectangular parallelepiped of die 
length of 10mm, width of face of 10mm, and a thickness 5mm dimension, and 
considered as the sample for a trial. 

[0029] Then, after cleaning this sample for a trial ultrasonically in an acetone, it rinsed 
with pure water after cleaning in the alkali water solution containing sodium-hydroxide 
20 g/L, orthochromatic sodium-silicate 70 g/L, and sodium-carbonate 20 g/L, and dried 
by hot blast. At this time, the organic solvent to be used may not be restricted to an 
acetone and other organic solvents, for example, isopropyl alcohol, toluene, etc. are 
sufficient as it. Similarly an alkali water solution is not restricted to the 
above-mentioned component. 

[0030] Then, it was immersed in Zn plating liquid which consists of the following 



presentations and conditions after installing the sample for a trial in the plating fixture 

which has suitable conductivity, and the deposit was formed. 

[0031] 

Zn (CN) Two: 70g/LNaCN: 40g/LNaOH: lOOg/LpH: Whenever [ 12.2 
solution-temperature ] : 30-degree-C current density: 2 A/dm2 immersion time amount: 
3 minutes [0032] 2 micrometers of Zn deposits were covered with the above actuation all 
over [ for a trial ] the sample. 

[0033] Then, it was immersed in the non-electrolyzed nickel-P plating liquid which 
consists of the following presentations and conditions after rinsing with pure water, and 
8 micrometers of nickel-P alloy deposits were covered on Zn deposit. 
[0034] 

NaH2PO2andH20: 25g/L(NH4) 2S04: 10 g/LC3H4(OH) (COONa)3.2H20 : 
40g/LNiSO4.6H20: 20 g/LpH: Whenever [ 7.5 solution-temperature ] : 90-degree-C 
immersion time amount: 30 minutes [0035] After plating termination, it rinsed and 
dried and heat treatment was performed in 300 degrees C and nitrogen-gas-atmosphere 
mind after that for 1 hour. It was checked that the obtained plating coat is two-layer 
structure which consists of Zn deposit and the nickel-P alloy deposit of a uniform 
presentation by analysis by EPMA (electron probe microanalysis). 

[0036] (Example 2) Plating pretreatment was performed after producing the sample for 
a trial like the example 1, it was immersed in the Zn-Cu plating liquid which consists of 
the following presentations and conditions after installing the sample for a trial in the 
plating fixture which has suitable conductivity after that, and the alloy deposit of a 
Zn-Cu presentation was formed. 
[0037] 

CuCN: 20 g/LZn (CN) Two: 20g/LNaCN: 50g/LNaCO3: 30g / L aqueous ammonia : 
2cc/LpH: Whenever [ 10.5 solution-temperature ] : 30-degree-C current density: 0.5 
A/dm2 immersion time amount: 4 minutes [0038] 2 micrometers of Zn-Cu alloy deposits 
were covered with the above actuation all over [ for a trial ] the sample. 
[0039] Then, it was immersed in the non-electrolyzed nickel-P plating liquid which 
consists of the same liquid presentation and same conditions as an example 1 after 
rinsing with pure water, and 8 micrometers of nickel-P alloy deposits were covered on 
the Zn-Cu alloy deposit. 

[0040] After plating termination, it rinsed and dried and heat treatment was performed 
in 300 degrees C and nitrogen-gas-atmosphere mind after that for 1 hour. It was 
checked that the obtained plating coat is two-layer structure which consists of the 
Zn-Cu alloy deposit and nickel-P alloy deposit of a uniform presentation by analysis by 



EPMA (electron probe microanalysis). At this time, Zn content in a Zn-Cu alloy deposit 
was about 50 atoms %. 

[0041] (Example 3) Plating pretreatment was performed after producing the sample for 
a trial like the example 1, it was immersed in the Zn-Sn plating liquid which consists of 
the following presentations and conditions after installing the sample for a trial in the 
plating fixture which has suitable conductivity after that, and the alloy deposit of a 
Zn-Sn presentation was formed. 
[0042] 

Na2Sn03.3H20: 20 g/LZn (CN) Two: 20g/LNaCN: 50g/LNaOH: 30g/LpH: Whenever 
[ 10.5 solution-temperature ] : 50-degree-C current density: 1.5 A/dm2 immersion time 
amount: 5 minutes [0043] 2 micrometers of Zn-Sn alloy deposits were covered with the 
above actuation all over [ for a trial ] the sample. 

[0044] Then, it was immersed in the non-electrolyzed nickel-P plating liquid which 
consists of the same liquid presentation and same conditions as an example 1 after 
rinsing with pure water, and 8 micrometers of nickel-P alloy deposits were covered on 
the Zn-Cu alloy deposit. 

[0045] After plating termination, it rinsed and dried and heat treatment was performed 
in 300 degrees C and nitrogen-gas-atmosphere mind after that for 1 hour. It was 
checked that the obtained plating coat is two-layer structure which consists of the 
Zn-Sn alloy deposit and nickel-P alloy deposit of a uniform presentation by analysis by 
EPMA (electron probe microanalysis). At this time, Zn content in a Zn-Sn alloy deposit 
was about 40 atoms %. 

[0046] (Example 4) Plating pretreatment was performed after producing the sample for 
a trial like the example 1, it was immersed in Zn plating liquid which consists of the 
same presentation and same conditions as an example 1 after installing the sample for 
a trial in the plating fixture which has suitable conductivity after that, and Zn deposit 
was formed. 

[0047] 2 micrometers of Zn deposits were covered with the above actuation all over [ for 
a trial ] the sample. 

[0048] Then, it was immersed in the non-electrolyzed nickel-B plating liquid which 
consists of the following presentations and conditions after rinsing with pure water, and 
8 micrometers of nickel-B alloy deposits were covered on Zn deposit. 
[0049] 

2NHBH3: (CH3) 10 g/LC3H4(OH) (COONa)3.2H20 : 30g/LCH2(COOH) 2: 
10g/LNiSO4.6H20: 10g/LNiC12.6H20: 20 g/L, other additives: 2 g/LpH: 7.0 solution 
temperature: 70 degrees C [0050] After plating termination, it rinsed and dried and 



heat treatment was performed in 300 degrees C and nitrogen-gas-atmosphere mind 
after that for 1 hour. It was checked that the obtained plating coat is two-layer structure 
which consists of Zn deposit and the nickel-B alloy deposit of a uniform presentation by 
analysis by EPM A (electron probe microanalysis). 

[0051] The permanent magnet ingredient which does not perform surface treatment for 
the sintered compact of the letter of a block at all like an example 1 as an example 1 of a 
comparison over this example in addition after carrying out grinding and considering as 
the sample for a trial, cutting and, (Example of a comparison) As an example 2 of a 
comparison, plating pretreatment is performed after producing the sample for a trial 
like an example 1. Then, it is immersed in the copper-cyanide plating liquid which 
consists of the following presentations and conditions after installing the sample for a 
trial in the plating fixture which has suitable conductivity, and Cu deposit is rinsed with 
pure water after 2-micrometer formation. It was immersed in the non-electrolyzed 
nickel-P plating liquid which consists of the same liquid presentation and same 
conditions as an example 1, and 8 micrometers of nickel-P alloy deposits were covered 
on Cu deposit. 
[0052] 

CuCN: 20g/LNaCN: 30g/LNa2CO3: 50g/LNaOH: 30g/LpH: Whenever [ 11.5 
solution-temperature ] : 40-degree-C current density: 0.5 A/dm2 immersion time 
amount: 5 minutes [0053] After plating termination, it rinsed and dried and heat 
treatment was performed in 300 degrees C and nitrogen-gas-atmosphere mind after 
that for 1 hour. It was checked that the obtained plating coat is two-layer structure 
which consists of Cu deposit and the nickel-P alloy deposit of a uniform presentation by 
analysis by EPMA (electron probe microanalysis). As an example 3 of a comparison, like 
an example 1 Moreover, after producing the sample for a trial, After performing plating 
pretreatment and installing the sample for a trial in the plating fixture which has 
suitable conductivity after that, It is immersed in alkaline Sn plating liquid which 
consists of the following presentations and conditions, and Sn deposit is rinsed with 
pure water after 2-micrometer formation on the front face of the sample for a trial. It 
was immersed in the non-electrolyzed nickel-P plating liquid which consists of the same 
liquid presentation and same conditions as an example 1, and 8 micrometers of nickel-P 
alloy deposits were covered on Sn deposit. 
[0054] 

Na2Sn03.3H20: 50g/LNaOH: lOg/LpH: Whenever [ 10.5 solution-temperature ] : 
60-degree-C current density: 1.5 A/dm2 immersion time amount: 5 minutes [0055] After 
plating termination, it rinsed and dried and heat treatment was performed in 300 



degrees C and nitrogen-gas-atmosphere mind after that for 1 hour. It was checked that 
the obtained plating coat is two-layer structure which consists of Sn deposit and the 
nickel-P alloy deposit of a uniform presentation by analysis by EPMA (electron probe 
microanalysis). 

[0056] And magnetic-properties assessment by the oscillating sample mold 
magnetometer (VSM) was performed as the assessment approach about each sample for 
a trial of examples 1-4 and the examples 1-3 of a comparison, the corrosion test which 
puts each sample to the ambient atmosphere for the temperature of 60 degrees C, 95% 
of relative humidity, and four days was performed after that, and the magnet front face 
by magnetic-properties assessment and the metaloscope was again observed after the 
trial. The result is shown in the following tables. 
[0057] 
[A table 1] 
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[0058] It was checked that it is possible for each permanent magnet ingredient obtained 
from a table 1 by this examples 1-4 to maintain the magnetic properties and corrosion 
resistance which degradation of magnetic properties did not take place after the 
corrosion test, either, but neither discoloration nor generating of rust was also observed, 
but were excellent as compared with the permanent magnet ingredient obtained in 
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these examples 1-3 of a comparison so that clearly. 
[0059] 

[Effect of the Invention] As explained above, with the permanent magnet ingredient by 
this invention By covering nickel deposit or nickel alloy deposit after forming Zn deposit 
or Zn alloy deposit in the front face of the magnet ingredient which consists of a R-Fe-B 
system presentation The adhesion of a plating coat improves, it has outstanding 
corrosion resistance and advanced magnetic properties, offer of the permanent magnet 
ingredient profitability and whose productivity also improved further is attained, and 
this enables offer of a permanent magnet ingredient with the high dependability 
excellent in magnetic properties applicable to various electronic products. 
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